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(54) PIPE UNIT FOR AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the design of a 
pipe shape and the control of a compressor to prevent 
the vibration of a refrigerant pipe connected to the 
compressor of an air conditioner. 
SOLUTION: At the refrigerant pipe having a stainless 
steel bellows pipe and a flexible pipe 6 made of urethane 
rubber charged and cured in the gap space at a nitrile 
rubber cylinder concentrically disposed at an interval at 
the outside of the bellows pipe are connected in series 
on the way of a suction pipe 4 connected between a 
compressor 1 and a four-way valve 8, the part of a 
suction pipe 4 connected to the opposed side to the 
compressor 1 of the pipe 6 is fixed to the fixing part 7. 
Accordingly, the vibration of the pipe can be adsorbed to 
reduce in size the unit. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The piping equipment of the air conditioner characterized by to fix the above- 
mentioned refrigerant piping connected with the above-mentioned compressor of the above- 
mentioned flexible tube at the opposite side in the middle of refrigerant piping which connects a 
compressor and a control valve in the piping equipment which connected to a serial the flexible 
tube which consists of bellows tubing made from stainless steel, a cylinder made of nitrile rubber 
which separated the crevice on the outside and were arranged in it in the said alignment, and 
polyurethane rubber by which impregnation hardening was carried out in the above-mentioned 
crevice. 

[Claim 2] Piping equipment of the air conditioner according to claim 1 characterized by arranging 
the mesh made of rubber in the cylindrical inside or the cylindrical outside made of nitrile rubber. 

[Claim 3] Piping equipment of the air conditioner according to claim 1 or 2 characterized by 

fixing the above-mentioned refrigerant piping in the condition that arrange the fixed part of 

refrigerant piping in the location close to a flexible tube, and the bending section does not exist 

between the above-mentioned flexible tube and the above-mentioned fixed part. 

[Claim 4] Piping equipment of the air conditioner according to claim 1 or 2 characterized by 

restraining refrigerant piping in the condition of having a degree of freedom in an one direction at 

least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the piping equipment which connects refrigerant 

piping of an air conditioner. 

[0002] 

[Description of the Prior Art] In order to prevent that vibration of a compressor transmits to 
each heat exchanger from a compressor at the inhalation piping section and the regurgitation 
piping section to a communication trunk with the compressor of an air conditioner, indoor heat 
exchanger, and an outdoor heat exchanger, i.e., a compressor, generally, the oscillating 
absorption section is prepared. 

[0003] Drawing 1 1 is the block diagram showing the piping equipment of the conventional air 
conditioner. In drawing, piping consists of copper bare tubes and oscillating absorption is 
performed by much loop-formation-like piping. A compressor 1 is elastically supported by an air- 
conditioner body or the base of an air conditioner through a vibroisolating material 2, and the 
four way valve 8 is arranged in the upper part. In the middle of the inhalation piping 4 which ties 
this four way valve 8 and compressor 1 , an accumulator 5 is connected and the four way valve 8 
and the compressor 1 are connected by the regurgitation piping 3. Furthermore, the four way 
valve 8 and the heat exchanger 9 are connected by the inhalation piping 4 and the regurgitation 
piping 3. Each of each of these tubing is crooked in the shape of a loop formation around the 
compressor 1. 

[0004] The piping equipment of the conventional air conditioner is constituted as mentioned 
above, makes a compressor 1 drive, if a refrigerant is made to compress and breathe out, 
vibration will occur from a compressor 1, and will be spread through the inhalation piping 4 and 
the regurgitation piping 3, and will reach a heat exchanger 9 through a four way valve 8. However, 
since each refrigerant piping 3 and 4 is crooked in the shape of a loop formation around a 
compressor 1, a vibrationproofing operation is performed and vibration is decreased gradually. 
[0005] Drawing 12 is the block diagram showing the piping equipment of other conventional air 
conditioners. Refrigerant piping connected to the actuation valve 10 from a compressor 1 in 
drawing is being fixed to the rigid large base using the fixed metallic ornaments 7. 
[0006] That is, although a compressor 1 is made to drive, vibration will occur from a compressor 
1 if a refrigerant is made to compress and breathe out, and refrigerant piping is spread, since 
refrigerant piping is being fixed to the base by the fixed metallic ornaments 7, vibration spread 
for refrigerant piping after a fixed part becomes small. 
[0007] 

[Problem(s) to be Solved by the Invention] In some which are shown in drawing 1 1 of the piping 
equipment of the above conventional air conditioners, the loop formation formed in piping 
increases, the die length of piping becomes long, the flow resistance of a refrigerant not only 
increases, but a piping tooth space becomes large and there is a trouble that equipment is 

enlarged. 

[0008] Moreover, according to the loop formation formed in piping increasing, possibility that 
piping will hit by vibration of piping 3 and 4 increases, and positioning at the time of assembly 
also becomes difficult. If piping is fixed in order to prevent this, vibration will transmit from a 
fixed part and the advantage which made [ many ] the loop formation will decrease. 
[0009] Furthermore, the number of the resonant frequencies of the pipe line also becomes large, 
it will be in the resonance state the operating speed of a compressor and whose resonant 
frequency of the pipe line corresponded depending on the operating speed of a compressor, and 
vibration becomes large, and in being the worst, breakage of piping takes place, as the loop 
formation formed in piping increases. If there are many loop formations formed in piping when 
control to which the frequency of the input power of a compressor 1 is changed, and the 
operating speed of a compressor is changed especially is carried out, the resonating frequency 
will also increase and the design of the piping configuration for avoiding it and control of a 
compressor will become very difficult. 

[0010] Moreover, in what is shown in drawing 12 , since refrigerant piping is fixed, stress 
concentrates on refrigerant piping of the fixed part circumference, or refrigerant piping of the 
bending section. Since it is necessary to lengthen refrigerant piping in order to avoid 
concentration of this stress, and it is necessary to form many loop formations, the same trouble 
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as what is shown in drawing 1 1 arises. 

[001 1] This invention was made in order to cancel the above-mentioned trouble, and it can fully 
absorb vibration of refrigerant piping connected to the compressor of an air conditioner, and it 
aims at offering the piping equipment of the air conditioner it was made to be possible [ whose 
miniaturization ]. 
[0012] 

[Means for Solving the Problem] The piping equipment of the air conditioner concerning the 1st 
invention of this invention connects a flexible tube to a serial in the middle of refrigerant piping 
which connects a compressor and a control valve, and fixes refrigerant piping of the compressor 
of a flexible tube, and the opposite side. 

[0013] Moreover, the piping equipment of the air conditioner concerning the 2nd invention 
arranges the mesh made of rubber in the cylindrical inside or the cylindrical outside made of 
rubber which constitutes a flexible tube in the thing of the 1st invention. 

[0014] Moreover, in the thing of the 1st invention or the 2nd invention, the piping equipment of 
the air conditioner concerning the 3rd invention arranges the fixed part of refrigerant piping in 
the location close to a flexible tube, and fixes refrigerant piping in the condition that the bending 
section does not exist between a flexible tube and a fixed part. 

[0015] Moreover, the piping equipment of the air conditioner concerning the 4th invention 
restrains refrigerant piping in the thing of the 1st invention or the 2nd invention in the condition 
of having a degree of freedom in an one direction at least. 
[0016] 

[Embodiment of the Invention] 

Example 1. drawing 1 - drawing 3 are drawings showing one example of the 1st invention of this 
invention, and it is drawing in which drawing 1 shows a block diagram and drawing 2 shows the 
important section of drawing 1 , and a cross-sectional view and drawing 3 of the perspective 
view of a piping fixed part and (B) are drawings of longitudinal section of a flexible tube, and (A) 
shows that the same sign is the same or a considerable part (the same is said of the following 
examples). In drawing, the compressor 1 is elastically supported by the air-conditioner body or 
the base of an air conditioner through the vibroisolating material 2. An accumulator 5 is 
connected in the middle of the inhalation piping 4 which connects a compressor 1 with a four 
way valve 8, and the exterior unit heat exchanger 9 and the compressor 1 are connected through 
the four way valve 8. 

[0017] 6 is a flexible tube and is connected in serial in the middle of the inhalation piping 4 which 
connects an accumulator 5 and a four way valve 8. In the fixed part 7 of piping, the inhalation 
piping 4 is pressed down with a sheet metal 1 2 from a package and on its with the rubber pipe 
11, and the inhalation piping 4 and the substrate of an air conditioner are fixed by fixing this 
sheet metal 12 to the substrate of an air conditioner. The bellows tubing 15 of the product 
[ flexible tube / 6 ] made from stainless steel is welded to the inhalation piping 4 by the weld 
zone 16. The crevice between the concave heights of the shape of bellows of the bellows tubing 
15, the cylinder 13 made of nitrile rubber arranged in the said alignment, and the bellows tubing 
15 and a weld zone 16 was filled up with polyurethane rubber 14, and it has stuck to it. 
[0018] In the piping equipment of the air conditioner constituted as mentioned above, the 
vibration from a compressor 1 reaches propagation and a flexible tube 6 in an accumulator 5 and 
the inhalation piping 4 as refrigerant piping. However, since the inhalation piping 4 connected with 
the compressor 1 of a flexible tube 6 in the opposite side is being fixed by the fixed part 7, the 
amplitude of the inhalation piping 4 in a fixed part 7 is stopped, and vibration is mainly absorbed 
with a flexible tube 6. For this reason, vibration previously transmitted from a fixed part 7 
becomes quite small compared with vibration generated in the compressor 1. Therefore, vibration 
of the exterior unit of an air conditioner will be reduced more sharply than the exterior unit 
which is not using the flexible tube 6 like drawing 1 1 . Moreover, since the stress which joins 
piping by vibration of the inhalation piping 4 is absorbed in flexible-tube 6 part, it can avoid 
concentration of the stress to the inhalation piping 4 of the fixed part 7 neighborhood. 
[0019] Furthermore, although a flexible tube 6 deforms easily, since the inhalation piping 4 is 
being fixed, the location of the inhalation piping 4 can be correctly decided at the time of 
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assembly. For this reason, the die length of the inhalation piping 4 can be shortened, and since 
the tooth space which moreover arranges the inhalation piping 4 can be made small, the 
miniaturization of a unit is attained. Moreover, since the number of the loop formations which 
were required in order to absorb vibration can be lessened, the number of the resonance 
frequency of piping can be lessened and it is effective in the design of a piping configuration 
becoming easy. 

[0020] In this example, although the flexible tube 6 is connected to the inhalation piping 4, a 
flexible tube 6 may be connected to both the regurgitation piping 3 or the regurgitation piping 3, 
and the inhalation piping 4 at a serial, respectively. Moreover, a bellows~like thing may be used 
although the outside is using the flexible tube 6 of a cylindrical shape in this example. 
Furthermore, as a filler, although polyurethane rubber 14 is used, even if it uses a styrene rubber, 
nitrile rubber, clo lob RENGOMU, isobutylene isoprene rubber, or silicone rubber, the same 
effectiveness can be acquired. 

[0021] Example 2. drawing 4 is the block diagram showing other examples of the 1st invention of 
this invention. The compressor 1 is elastically supported by the air-conditioner body or the base 
of an air conditioner through the vibroisolating material 2. Accumulators 5 and 25 are connected 
in the middle of the inhalation piping 4 which connects a compressor 1 with a four way valve 8, 
and the exterior unit heat exchanger 9 and the compressor 1 are connected through the four 
way valve 8. 6 is a flexible tube and is connected in serial in the middle of the inhalation piping 4 
which connects an accumulator 5 and an accumulator 25. An accumulator 25 is the band 26 of a 
sheet metal, and is being fixed to the arm 27 fixed to the substrate of an air conditioner. 
[0022] The vibration from a compressor 1 reaches an accumulator 5 and the inhalation piping 4 
at propagation and a flexible tube 6. However, since the accumulator 25 is being fixed, the 
amplitude of an accumulator 25 is stopped and vibration is mainly absorbed with a flexible tube 6. 
For this reason, vibration previously transmitted from an accumulator 25 becomes quite small 
compared with vibration generated in the compressor 1. Therefore, vibration of the exterior unit 
of an air conditioner will be reduced more sharply than the exterior unit which is not using the 
flexible tube 6 like drawing 1 1 . 

[0023] Moreover, when the accumulator 25 is not being fixed, the amplitude is stopped by 
vibrating greatly, since an accumulator 25 has heavy weight, and fixing, although the stress which 
joins piping becomes large, and since vibration is absorbed in flexible-tube 6 part, it can avoid 
increase of piping stress. For this reason, the die length of the inhalation piping 4 can be 
shortened, and since the tooth space which moreover arranges the inhalation piping 4 can be 
made small, the miniaturization of a unit is attained. Moreover, since the number of the loop 
formations which were required in order to absorb vibration can be lessened, the number of the 
resonance frequency of piping can be lessened and it is effective in the design of a piping 
configuration becoming easy. 

[0024] In this example, although the flexible tube 6 is used for the inhalation piping 4, a flexible 
tube 6 may be connected to both the regurgitation piping 3 or the regurgitation piping 3, and the 
inhalation piping 4 at a serial. Moreover, a bellows-like thing may be used although the outside is 
using the flexible tube 6 of a cylindrical shape in this example. 

[0025] Example 3. drawing 5 is drawing of longitudinal section of the flexible tube in which one 
example of the 2nd invention of this invention is shown. In addition, drawing 1 is shared also in 
the example 3. This example is transposed to the flexible tube 6 which shows the flexible tube 6 
of an example 1 to drawing 5 . As shown in drawing 5 , the cylinder 13 made of nitrile rubber 
reinforced with the mesh 1 7 of the product [ it is larger than the outer diameter of the bellows 
tubing 15, and / inside ] made of a mesh, for example, rubber, is beforehand arranged in the 
bellows tubing 15 made from stainless steel welded to the inhalation piping 4 in the said 
alignment. And liquefied polyurethane rubber 14 is made to pour in and harden the raw material 
which mixed the chain elongation agent and the cross linking agent between the plow interspace 
of the bellows tubing 15 and a cylinder 13. 

[0026] Now, that to which polyurethane rubber 14 exists without a crevice between the plow 
interspace of a cylinder 13 and the bellows tubing 15 is obtained. In addition, although a mesh 17 
showed what was arranged inside the cylinder 13, it may be arranged in the outside of a cylinder 
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13. 

[0027] that is, when a flexible tube 6 is filled up with a refrigerant and internal pressure is added, 
it stops by the nitrile rubber to which the ** tone of the elongation of a flexible tube 6 was 
carried out in the mesh 1 7 made of rubber — having — moreover, the time of a flexible tube 6 - 
- a law — it distributes without stress concentrating on a part, and there is effectiveness which 
can improve the pressure resistance of a flexible tube 6. Moreover, about vibration of the 
inhalation piping 4, the same effectiveness as an example 1 is acquired. In this example, although 
nitrile rubber is used for a cylinder 13, even if it transposes to a styrene rubber, polyurethane 
rubber, clo lob RENGOMU, isobutylene isoprene rubber, or silicone rubber, the same 
effectiveness can be acquired. Moreover, in this example, although the mesh 1 7 made of rubber 
is used, even if it uses a resin system, for example, nylon etc., the same effectiveness can be 
acquired. 

[0028] Example 4. drawing 6 and drawing 7 are drawings showing one example of the 3rd 
invention of this invention, drawing 6 is an important section block diagram, and drawing 7 is the 
expansion perspective view of a fixed part. This example is what changed the fixed position of 
the fixed part 7 of an example 1, and it fixes the inhalation piping 4 in a flexible tube 6 and the 
approaching location so that the bending section may not be existed between the fixed parts 18 
of a flexible tube 6 and the inhalation piping 4. That is, the straight run of pipe close to a flexible 
tube 6 is fixed. As shown in drawing 7 , the bending section does not exist between a flexible 
tube 6 and a fixed part 1 8. In the band 20 of a sheet metal, the inhalation piping 4 wrapped in the 
rubber pipe 19 is fixed to the arm 21 of the sheet metal fixed to the substrate of an air- 
conditioning machine. 

[0029] That is, the vibration from a compressor 1 reaches propagation and a flexible tube 6 in an 
accumulator 5 and the inhalation piping 4. However, since the inhalation piping 4 connected with 
the compressor 1 of a flexible tube 6 in the opposite side is being fixed in the location close to a 
flexible tube 6, the amplitude is stopped, and vibration is mainly absorbed with a flexible tube 6. 
For this reason, vibration previously transmitted from a fixed part 18 becomes quite small 
compared with vibration generated in the compressor 1. Therefore, vibration of the exterior unit 
of an air conditioner will be reduced more sharply than the exterior unit which is not using the 
flexible tube 6 like drawing 1 1 . Moreover, the stress which joins piping by vibration of the 
inhalation piping 4 is absorbed in flexible-tube 6 part, and since the bending section which stress 
tends to concentrate does not exist, either, concentration of the stress to a flexible tube 6 and 
piping between fixed parts 18 is avoidable. Moreover, since the inhalation piping 4 is being fixed, 
the location of the inhalation piping 4 can be correctly decided at the time of assembly. For this 
reason, the die length of the inhalation piping 4 can be shortened, and since the tooth space 
which moreover arranges the inhalation piping 4 can be made small, it is effective in the ability to 
attain the miniaturization of a unit. 

[0030] Example 5. drawing 8 is the important section perspective view showing one example of 
the 4th invention of this invention. This example is what changed the fixed means of the fixed 
part 7 of an example 1, and the bending part of the inhalation piping 4 is restrained with the 
guide 23 of the rubber prepared in the sheet metal 22 fixed to the substrate of an air 
conditioner. That is, although a motion of a longitudinal direction is restrained for the bending 
part of the inhalation piping 4 to the sense of bending, the direction of other is not restrained but 
it becomes possible to move freely. The sheet metal 22 and the guide 23 constitute the fixed 
part 24 here. 

[0031] That is, the vibration from a compressor 1 reaches propagation and a flexible tube 6 in an 
accumulator 5 and the inhalation piping 4. However, since the refrigerant piping 4 connected with 
the compressor 1 of a flexible tube 6 in the opposite side is restrained by the longitudinal 
direction to bending of piping, the amplitude of this direction is stopped, and vibration is mainly 
absorbed in flexible-tube 6 part. For this reason, vibration previously transmitted from a fixed 
part 24 becomes quite small compared with vibration generated in the compressor 1 . Therefore, 
vibration of the exterior unit of an air conditioner will be reduced more sharply than the exterior 
unit which is not using the flexible tube 6 like drawing 1 1 . 

[0032] Moreover, except the restricted direction, since it can move freely, the stress which joins 
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the inhalation piping 4 of the fixed part 24 circumference can be missed. For this reason, the die 
length of the inhalation piping 4 can be shortened, and since the tooth space which moreover 
arranges the inhalation piping 4 can be made small, the miniaturization of a unit is attained. In 
this example, although the flexible tube 6 is used for the inhalation piping 4, a flexible tube 6 may 
be connected to both the regurgitation piping 3 or the regurgitation piping 3, and the inhalation 
piping 4 at a serial. 

[0033] Thus, except the restricted direction, if only a direction effective in oscillating reduction 
restrains piping, since it can move freely, when piping moves about the movable direction, there 
is effectiveness which can miss the stress which joins piping of the restricted section 
circumference. 

[0034] Example 6. drawing 9 and drawing 10 are drawings showing other examples of the 4th 
invention of this invention, and drawing 9 (A) is drawing in which an important section 
perspective view and drawing 9 (B) show the top view of the restricted section, and drawing 10 
shows a vibration measurement result. This example is what combined the inhalation piping 4 
with the arm 21 fixed to the substrate of an air-conditioning machine by the tie wrap 28, and a 
motion of the direction of a right angle is not restrained to bending of the inhalation piping 4. 
[0035] The measurement result of floor exciting force and oscillation frequency is shown in 
drawing 10 . In drawing 10 , O is the result of being conventionally based on equipment, and ** is 
the result of being based on an example 6. Thus, since the inhalation piping 4 is not restrained by 
the parallel direction but it has a degree of freedom, there is the same effectiveness as an 
example 5. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The block diagram showing the example 1 of this invention. 

[Drawing 2] In drawing showing the important section of drawing 1 , (A) is the perspective view 

of a piping fixed part, and (B) is the cross-sectional view of (A). 

[Drawing 3] Drawing of longitudinal section of the flexible tube of drawing 1 . 

[Drawing 4] The block diagram showing the example 2 of this invention. 

[Drawing 5] Drawing of longitudinal section of the flexible tube in which the example 3 of this 
invention is shown. 

[Drawing 6] The important section block diagram showing the example 4 of this invention. 

[Drawing 7] The expansion perspective view of the fixed part of drawing 6 . 

[Drawing 8 ] The important section perspective view showing the example 5 of this invention. 

[ Drawin g 9] In drawing showing the example 6 of this invention, (A) is an important section 

perspective view and (B) is the top view of the restricted section of (A). 

[Drawing 10] Drawing showing the vibration measurement result in drawing 9 . 

[Drawing 1 1] The block diagram showing the piping equipment of the conventional air conditioner. 
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[Drawing 1 2] The block diagram showing the piping equipment of other conventional air 
conditioners. 

[Description of Notations] 

1 A compressor, 3 Refrigerant piping (regurgitation piping), 4 Refrigerant piping (inhalation piping), 
6 A flexible tube, 7 A piping fixed part, 8 A control valve (four way valve), 13 A nitrile rubber 
cylinder, 14 polyurethane rubber, bellows tubing made from 15 stainless steel, 17 The mesh made 
of rubber, 18 piping fixed part, 24 A piping fixed part, 28 Tie wrap. 



[Translation done.] 
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IbW4fc», @^jaS©ftigE«*>ffltfSf5©teJ« 
EetCj6^J*5*4J-rS. C©j£;&©*i|»*iBW£;fctf>K: 
tt. »»E«*fi< Ut, ^<©JU-7-«r^RSfS^ 
*i*-S/caf>, 01 1 K^-r4>©£|5j«©rai®.£#£D 

So 

[0 0 1 l ] comWte±nm&&ZMm-?&tcit>i l crj; 
[0012] 

s»«saB«©jfttf«:iiam*ia5tj«:«tto. «r^©s 

ttffil £ K*T W©t&«ES*B5£ L /c 4> ©T & £ . 
[0013] $fc. t*2?KHKffi&£SlHfta©E*& 
a». *i»i»©fc©«:*ji»r. ?iai«*««iWS=fA 
t{©Rfgi©rtffliJX«nffl'J«:^AS{©> 9 *✓ ^ *E^:Ufc 
4>©r$>6. 

[0014] Sr3A^(c««^!UHia«©E«£E 
g«. »l»i«XW:»2»i«©t)©K:*n,»T. fti&E^ 



f 
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[0015] SMfPJtC^S£^ilS|«]$i©EW£S 
©-C&S. 

[0016] 

mmm i . n~i3«, c oftwom i imb©— nts io 

IH«0, H 2 ttH 1 ©i5»*^"T 
0T\ ( A ) BEttB£S|S©£Hm ( B ) BttRffiS 

t*taaaj»*^-r <WT©njt««>i§iD) . mia*^ 
-c. ekm i \t^®mm*fo^*Q$mmwDmmc 

mm.\ *^-r^©AiB i g4©^cpfc«r+^Au- 
£ 5 jpfttt s *i. -m.nmmm'gji q t smm 1 1 
#8 *^-uTaa*3ti-ci>*. 

[0017] 6»Wifr. 7*aAl/-ii5iHM 20 

8 &«gsR-r&ftAE«4©jft4>(c«5if»r^im(c«m 

SntVS. E«©@5e«57rB. SfcAES 4*=fA^ 

•r^i -e©±*>6«*i 2r» s*. c©« 

fl!l 6t?*«3*lTC»-5. ^P-Xgl 5£|SM>ffJK:E 

S3n/c^ h y ju=f A»©ni8i l 3i^n-Xf l 5© 
46jat«C©[!3ifig|5SC>*?gSgP 1 6 ©-T * MK: tt f U * > =f 
Al 43&J^^Sti. ««Lrt>&. 30 
[0018] ±K©J: 5K«£Sftfc^W*n«©E* 
iSBCCfc^TB, BEtfttl *"6©S«l«7*aAU-^ 
5R!W&8ffi3*£OT©«Affi«4*e:hD. njg§g6 
ccji-r*. L#>U Hjafflf6©BE*8ttl &SMM(cttM 

stifc«AK«4ttH3eas7-cH5estiri»*yt«{>» s 

j£8|5 7T©»AE*4©Jg|BB|lll*.6*l. ®«J«^(CPJ 
StgS&BJBSIS 1 KR^UAdWBrtcJt^* 0^3 < ft 

s. L//c*^r, &m,ffim®o&9m<Dmmt. mi i 

©J:5«cnJ»tr6*ttfflOTi,»&t»a^J:9fc:Mi«: 40 
<gili<3n£C£&cft&„ gfc. (RAISW4©Sgtt(Ccfco 
TElffcflnfrSicvbB^ WM«6ai$»-t?RJK3ttSfc 
». H3e»7ffifi©!RAiBS4^©J6*©jlt>*iBWS 

[0019] Mtc. PiBMpettSStcKJB-i-aai. ©A 
E*4j&*HJE3*rcv.&;te«>. >ffl£B#K:®AE i »4©<i 
S^iEfiliC^^Ci^ftr-S. C©fc#>, IRAE«4 
©S3 U*>t>lftAKflf4*ER-r*^^- 
^*/J>3<-C**)fcA % a-* h©/J^fc*«JtB<fcft 

s. $/c ^^KiR-r-sfcj&fc^r&o/c^-^ - © so 
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S£t> 5 

[0 0 2 0 ] C©XJkffrt*. (RAJMF4 (C Bj^e6 % 
mmL-C^ZDK ttWE^SXJittffiEea iCRAE© 
4 ©M^ic •€• ft -eft *JSM8f 6 * B^UKfiNft L T <> «t I » . 

l/ti***. tt»K©fe©T?t>J:i» B JSfc. ^t-c/UJi 

b*> y a >3&%m^rt>mu<Dim*nz cim 

So 

[002 1 1 HW2. H4«C©«W©fBl*9i©fl6 

©ms«*^-r«ifiRiat?**. jeknk i w^amffits* 

#X«^«iHa«©*«(cl5M8»2 *^or»tt««c3t 
«pStirt>«. E9^8tBE«*l*«a.-r-5!RAIH« 
4©j&4J&c«T*^AU-£5. 25#5gi&3ft. Sfl- 

masmm 9 £ Etna i 1 uws# 8 v r &i£3 ft 

-* 2 5 £*^r*8LMBS4©jfc4uc:bivtie?!lfl<j 
tC&i&Sft-CVS. 7 + aAl/-ji2 5Bfi^OK 

2 6^ ^mii?a«©s®ica^3n/cT-A2 7 tea 
ssfttvs. 

[0 02 2 ] BEIi«l*»6©JEttBT*aAU-dr5S 
0 t (RAE'&4K:£*>»K TOIV6CCjfrr«. 0*»U T 

^25 ©&MBJ9*. 6 ft. JSttB^K nfJISS 6 "CCRUX S 
ft-5. C©/ctf>. T+^.AU-^2 5^65feCC(S*DSjii 

ttBffiMS l cc^ofcigWi(cJt^ftO/hS < ftS. 
?^m&©£ttA©ftttBH 1 1 © <* 5 k 

T3JSS«r6 LTl,>ftl,>Sif® «fc 9 ^li(c|g«2n 
SCi«CftS. 

[0 02 3 ] £/c, 7*aAU-^2 5^i^?ntO 
ftt>*S-£, 7+ a AU-$25ttll*!Il>/c*^< 

ss&u E^tcttifrsjED^A^fts^ a^-rsc 

iRSnS/cd?), EejCE^j©*iA*iBWSCi7&ir#S. 
C©/c», «AE«4©fi3*«irc*. L*4«AS 
S4£EtrfS*^-X£/jN3<ri*£fci6, i-^ 
©/J^fc*SnJ|g<bftS. S/c> fig«i?:®JR-rS/cJ*ic^ 
m~c$> ifov- ■fom.^'pts. < T £ c £ #-e ^ & /c& . 
E«©ftliJH«*©«%iJ>ft <t4ci*'C* > ESff* 
t^©Stt^if ^ 5C ft S L I » 5 59)*^$, 
[0 0 2 4 ] C©5afcWT?B. ®AE@4 «c?JM«6 * 
ffflLtl,>S*5. ttUlE i g3XBllttHE©3 £©AEW 
4©M^CCnJ^ < S6*il^iJfC^b-r^ c l:l^. */c. C 

<Dmmm-c « . ^fflij*i Rts if$© 6 * l r ^ s 

[0 0 2 5 ] S5BC©^W©^2#693©— 
3e««*^r^I»«©«WrBiilll'r**. ft*J> 0 1BH 
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law 3 k wmrr * . c (ommmmmw i © t*jshf 6 

p-Xt 1 5(C*e>^D*^P-X^ 1 5©J4&J:9 

ffl^sn/c^. h y;u=f A«©n« i 3 *n&n<cER-r 
s. *ur. ^p-xt i 5tR«i 3©-rtffl^ratc 

[0 02 6] Ctlt, RiiS 1 3 i<a-Xf 1 5 t<Ot 10 
#M^W(Cf 1 4#T#fg&<#£E-r£&© 

#f#6ft£. ^ * J/» 1 7 liRMi 1 3©rtWJ5Cffi 

«Ofc*>©*^Lfc#. PJ1B1 3©*HWtcEKLTfc,i: 

[0027] -r*to%. unlive K»«*«3e^3ti, 
AEBPftife o it t z k . *r«Ht 6 ©wow =f a$?©.x 9 

fc. ?n»ee©«He»»«:j£yj*Ji(iitittr«:»ik3ti. 

*fc. 8L\I«4©SBMc|«UT0^tM*l £|5l«©#J 20 
S##6*i*„ c©IStt«-c«. PJlHf l 3 k- h yju=r 

A^^fflL-rt^*^ ^?-b>=fA > ^USOrfA, * 
aa^u>3'A, X?;un*A. Xtt5/y =»>=fAK:BS 
»itTfc|^mcS&**».&e£#-CS.5. £/c. C©H 

[o o 2 8 ] mteW4. meR&Mi «e©$KB©sr 3 
*w©-HJt09%^-riar. 06ttggwt/£B, H7ta 

BJ£9&Di£**ttI0'C**. C©ia6Wtt*«Wl©H 30 
3£gC7©@5£{iB£^El,/cfc©r. 5J^e6tiaAiB 
flf4©@^g|51 8i©ffl(CfttfgP*#?SEU&l*J:^K:, 

mass iaag-rattB-cRAiaf 4 *Hje-rs &©r 

&©-?*&„ 07{C7jrTJ:5K:. nj&^6 £@^g|Sl 8 
©lffl{c«ftlfSP*5?¥?5EU*C». rJA'WXl g-cssn 
fcSRA!B«4*«^©^> K2 0T, ^IH^©aS(C@ 

[0 02 9]^^, EIBtSlrfP6©«»J«T*;*A 

u-^5Si>*®Aie«4*et>o. pjste 6 Kot-r&„ 40 

K»4**U8Sff6tcifi«-i-*ttaT?H3esn-C(,»SA:«> 
fammt-htl. Jg«btt£«CliJ»*6r!RJK3ftS. C 

«*OA:!R«|«:Jt'<3&»tt»)/h3<ttS. LfctfoT. £ 

Mt@fam©^ti©«tt«. 01 1 ©«t 5 (c ?HJMf 6 * 

S. fL\ire4©««rfC£oTE*fci]Bb*JttfJ 
feSaELttUfcft. Biafflf6<ba5EWl 8©W©IBflf's 50 
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6 

©l£fc©*(f*iBW&C&#-C#a. *AE*4 
iWilSntl^fcft. *£B*«C!BL\EtS4©tiB*iE 
Fi(C^e*5CiA5T#-5„ t©fc©. ©AI21f4©fi3 
LA^©ASe i t4*12S-r-5X^-^*/jN 
3<T#£/<:8!>. as» h©/^fc*H*Ci*«r*i 

[0030 ] H5S#!| 5.08 ttC ©»93©»4*9J©— 

njuw^^rsawsHaHT**. c©su6«»s3d6« 1 

©H3eai7©HJE*S*StEO«:*>©Tv ©Aieif4© 
ffltfgfc»«, £»HSffl«©»«CC@j£3ft/c«£2 2K: 
RWfcftfctfA©*/^ F2 3tCj;o-rf6jm3nTl^„ 
•Tfctofc. !»AiB«4©ftlfg|J^-«ftlf©|Dltr{C>PtU'C 

«*i«i©«i*«J<aiRsn*3& 1 . ^©ffe©^i»j«i6jm3n 

t>*#^ F2 3BH3eaP2 4*«JsKl/rc>*. 
[0 0 3 1 ] f ftt>*. Eil»& 1 ^6©ffiSb«T+^ A 

u-* 5aim\iiW4*e*>g. njme6K:a-r€>. 

U L . 6 ©EM^ 1 i SttflHtC&ft 3 nfcftjg 

Stf 4 a*iB«©tttf tc*t L xffijjfticmi 3 *vc fc 

r®HX3n&„ c©fc©. HJtas 2 4 

So Lfe36J-jTS«Wffi«©SW»t>JS»Wiai l©«t 

[0032] s/c^ rtom»isi«ii-Baa«:«i< c i^-c 

££/c#, @S§P2 4^2©BRAlffg4(cfln^Slt;^=& 

^■rcims. c©/c«?> t ^^4 ©S3 %jg 
ffir€r, L*^®AIE / g4*iei9:-r?.x^-x^/jN3< 

Wt?tt. ©AiB«4«:p[« < g6*ffifflL-c^?>^. ttffi 
EV 3 X«ttttiiB« 3 i A Aie« 4 ©M7? fcpj^e 6 * 
i^U«:«*ILt:*>J:t>. 

[0 03 3 ] c©J:^(cur. £««teibffi»(c^j|i<c 

S&< ci^-ctr-s/c©. pj«WJiPiecBBUT:«Eflf3Wtt< 
CitcJ: o-C^SRS2©BeW«:Jnt>Sltv^*2Ej&s-rc 

[0 034] Hi5g^6. §9OT10«, C©^HJ© 

H4^©fte©nife^^-rsr. 09 (a) »sgpi4 
ffiH. 09 <b) «j6j^gi5©^ffl0 > 01 oitmmmm 

tt**^Hr*4. C©»i6Wi®ABe i S4*^-Y7 
9 X28«:J:-5r. ^PI^©SKCC@S3n/cT-A2 
Kcttel/fefe©-?. ©ASe«4©ftif«:*fC/TiiLft^ 
isi©«j*Bjsii*stiac>. 

[0035 ] )*Mg^i«Wl^^©SiJSte*«r0 1 0 

asAiBW4B«©^?f^ini{cBj6jm3n-r, gss^f^ 
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[Bin ft^gmsm&vm/gm&znk-rmisi 
0, 

[012] u*<m<D&$mmwmmfgm&*7jk-?m 



[§I©fSWilSii|] 

[01] c (DMBommm i z^s-mmm. 
[02] 0i©ssp*m-r0-r. (a) izmmmmu 
<Dzmm. (b> « (a) (Dmmmm. 

[03] 01 © Wg©«iM0„ 

[04] c©^©iusf!i2*7n-r«igE0 o iww#m 

[0 5] C©^©||tt«3*^^»*C«ISEIWi! 1 fflRMi. 3 Ktfflgffg <tttHE«) . 4 

0. (KAIBW) . 6 dJ^«, 7 BB^HSSP. 8 «|flP 

[06] c©«w©3iBS6W4*^-rsai5«fiHa. # <q^> . 13 -n;A=fAn«. i4?u*> 

[07] 06©H^gP©J£rtc*4fl0„ 10 3A. 15Xf>U^S<a-Xf, 17 a'AS^f 

[0 8] C©$EW©fa6W5£^TSSW*tBH. 1 8i2e@5£SB. 2 4 ffi'BH^SP. 2 8 £^ 

[09] C©^HJ©H^C?O6?r^-r0r. (A) (J® 5^. 

gPI4tS0> (B) « (A) CDM*«J©¥Bia. * 
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